In-home fortification of infants with micronutrient powders (MNPs) containing 12.5 mg iron may increase morbidity from infections; therefore, an efficacious low-dose iron-containing MNP might be advantageous. Effects of iron-containing MNPs on infant growth are unclear. We assessed the efficacy of a low-iron MNP on iron status and growth and monitored safety in a randomised, controlled, double-blind 1-year trial in 6-monthold infants (n = 287) consuming daily a maize porridge fortified with either a MNP including 2.5 mg iron as NaFeEDTA (MNP + Fe) or the same MNP without iron (MNP − Fe). At baseline, after 6 and 12 months, we determined haemoglobin (Hb), iron status [serum ferritin (SF), soluble transferrin receptor (sTfR) and zinc protoporphyrin (ZPP)], inflammation [C-reactive protein (CRP)] and anthropometrics. We investigated safety using weekly morbidity questionnaires asking for diarrhoea, cough, flu, bloody or mucus-containing stool and dyspnoea, and recorded any other illness. Furthermore, feeding history and compliance were assessed weekly. At baseline, 71% of the infants were anaemic and 22% iron deficient; prevalence of inflammation was high (31% had an elevated CRP). Over the 1 year, Hb increased and SF decreased in both groups, without significant treatment effects of the iron fortification. At end point, the weight of infants consuming MNP + Fe was greater than in the MNP − Fe group (9.9 vs. 9.5 kg, P = 0.038). Mothers of infants in the MNP + Fe group reported more infant days spent with cough (P = 0.003) and dyspnoea (P = 0.0002); there were no significant differences on any other of the weekly morbidity measures. In this study, low-dose iron-containing MNP did not improve infant's iron status or reduce anaemia prevalence, likely because absorption was inadequate due to the high prevalence of infections and the low-iron dose.
Introduction
Iron deficiency (ID) is the most common micronutrient deficiency worldwide, particularly in infants (Stoltzfus 1998) . Iron deficiency anaemia (IDA) can lead to poor cognitive and motor development (Stoltzfus 1998; Sachdev et al. 2005) . Infants' iron stores at birth are generally sufficient to cover their needs over the first 4-6 months, but during the subsequent weaning period complementary foods rich in iron are needed to meet the increased requirements for growth (Zimmermann & Hurrell 2007) . Thus, iron fortification of complementary foods is recommended to prevent ID during infancy and early childhood (Fontaine 2007; Dube et al. 2010) .
Untargeted iron supplementation at high doses (0.8-1.2 mg Fe/kg body weight) increased morbidity in pre-school children in Tanzania (Sazawal et al. 2006 ). An earlier systematic review of randomised controlled trials suggested iron supplementation may increase risk of diarrhoea (Gera & Sachdev 2002 ) and some experts suggest food fortification with low doses of iron as the safest iron intervention (Oppenheimer 2001; Gera & Sachdev 2002) . Micronutrient powders (MNPs) for in-home fortification containing high doses of iron are efficacious in improving iron status in infants and school children (Zlotkin et al. 2003; Adu-Afarwuah et al. 2008) . However, their safety in malarial areas has been recently questioned. A large intervention study in Pakistani infants reported that a MNP containing a high dose of iron (12.5 mg day −1 ) reduced anaemia and iron deficiency, but increased diarrhoea and respiratory morbidities (Soofi et al. 2013) . The same dose of iron has been reported to increase hospitalisation, possibly due to diarrhoea, in Ghanaian infants (Zlotkin et al. 2013) .
Iron from NaFeEDTA is highly bioavailable, even in phytate-rich whole flours often used in complementary porridges, and may allow the use of lower, safer iron dosages for infants and children (Andang'o et al. 2007; Troesch et al. 2009 ). However, its efficacy in complementary foods has not yet been assessed in infants.
Iron is essential for growth, but meta-analyses have shown limited or no effect of iron interventions and/or MNPs on child growth (Ramakrishnan et al. 2004; Sachdev et al. 2006) . Furthermore, studies in breastfed and iron-replete infants have reported negative effects of iron on growth (Dewey et al. 2002) and on weight-for-age z-scores (WAZ) (Lind et al. 2008) .The intervention in Pakistani infants reported a small positive effect of high-dose iron fortification (12.5 mg day −1 ) on linear growth (Soofi et al. 2013) . We aimed to assess the efficacy of a low-iron MNP (containing 2.5 mg iron as NaFeEDTA) in 6-monthold Kenyan infants. Primary outcome was haemoglobin (Hb) and secondary outcomes were iron status, growth and the safety of the low-iron MNP based on recording weekly morbidity.
Subjects and methods

Study site
The study was conducted between February 2010 and August 2012 in the capture area of the Kikoneni Health Center (Msambweni County) in southern coastal Kenya. Since this rural area is sparsely populated, recruitment was done continuously and completed by August 2011. The intervention period included three long rainy seasons from April to July (2010) (2011) (2012) and two short rainy seasons from October to November (2010 and 2011) . The main economic activity in the area is subsistence farming with maize as the staple food crop. The typical local weaning food is a liquid maize porridge 'uji'; a regular portion consists of about 8-10 g maize flour boiled in 100-150 mL water and sweetened with sugar.
Study design and participants
This efficacy study was embedded in a randomised, double-blind, controlled trial of a low-dose ironcontaining MNP, with cognitive and motor development as primary outcome (J. Kvalsvig unpublished observations). Inclusion criteria were: (1) age of 6 months (± 3 weeks); (2) Hb ≥ 70 g L −1
; and (3) no acute or chronic illness. The study was explained by the study nurse to one of the caretakers and written informed consent was obtained. Random assignment was performed using a computer-generated list and eligible subjects were allocated to one of the four colour-labelled groups [two containing iron (MNP + Fe) and two containing no iron (MNP − Fe)].
Key messages
• In-home fortification of complementary feeding in Kenyan infants was well accepted and compliance was high.
• Low-dose iron MNP did not improve iron status or haemoglobin in this rural African infant population with high rates of infection and inflammation.
• After the 1-year intervention, infants consuming maize porridge fortified with iron-containing MNP had greater weight gain compared with controls.
• Future large-scale studies are needed to evaluate safe and effective iron fortification strategies in infants.
After a baseline assessment, 379 eligible infants were enrolled into the cognition study. For this efficacy trial, the primary outcome was Hb, and the sample size was powered on the full sample size included at start of the trial. We included all subjects that completed the intervention in the evaluation without a formal power calculation prior analysis. Post analysis, we estimate that the observed variation in Hb would allow detecting a difference at end point between MNP + Fe and MNP − Fe of 6 g L −1 with 80% power.
The detectable difference in total body iron stores at end point can be estimated to be 14 mg with 80% power.
The intervention was a daily consumed maize porridge fortified with the allocated MNP. The mothers were instructed on how to prepare the maize porridge daily, and to take a portion of porridge that could easily be eaten by the infant and fortify it with the full content of MNP sachet. The MNP (MixMe, DSM Nutritional Products Europe Ltd, Basel, Switzerland) was packed in four different coloured sachets, two for each treatment group [MNP with 2.5 mg NaFeEDTA (MNP + Fe) and MNP without iron (MNP − Fe)]. The composition of the MNPs is shown in Table 1 . Before the intervention started, we tested the acceptability of the MNPs and potential sensory changes using a triangle test (Meilgaard et al. 2007 ). The MNPs (MNP + Fe and MNP − Fe) were indistinguishable and acceptability was high among the local community (data not shown). Samples of the maize flour were analysed in triplicate at the Laboratory of Human Nutrition at the ETH Zurich for their iron and phytate content; these were 1.15 ± 0.06 mg and 310 ± 20 mg per 100 g, respectively.
Weekly, the mothers collected 2-3 kg maize flour (Dola, Kitui Flour Mills Ltd, Mombasa, Kenya) and seven micronutrient sachets at the nearest of six distribution points. Compliance was assessed by collecting and recording empty and full MNP sachets from the previous week. Feeding history and the child's overall health status were assessed using a weekly recall covering the previous 7 days. If the mother reported any current illness, the child was examined by the study nurse at the health center of Kikoneni or referred to the district hospital in Msambweni. In addition, the study nurse probed for prior and current episodes of malaria, diarrhoea and respiratory tract infections at baseline, after 6 and 12 months. Infant weight was measured to the nearest 100 g using a hanging scale (Salter 235-6S, 25 kg × 100 g; Salter Brecknell, Smethwick, UK) and recumbent length to the nearest 0.1 cm using a measurement board (Shorr Production, LLC, Olney, MD, USA).
There was a labelling error from the first to the second production batch of the MNP, where two of the four colours (one MNP + Fe and one MNP − Fe) were interchanged. This was only discovered during unblinding after the study was completed. Data from all subjects affected by this labelling error were excluded (MNP + Fe: n = 45; MNP − Fe: n = 47) and 287 infants were included in the final analysis ( Fig. 1 , trial profile). There were no differences between the baseline characteristics [age, weight, length, Hb, serum ferritin (SF), soluble transferrin receptor (sTfR), zinc protoporphyrin (ZPP) and C-reactive protein (CRP)] of the infants excluded due to the labelling error and those remaining in the analysis using independent samples t-tests.
Biochemical indicators
At baseline, after 6 and 12 months, venous blood samples (3 mL) were drawn by the study nurse using heparin vacutainers and butterfly needles. Hb was measured using a HemoCue (HemoCue AB, Ängelholm, Sweden) or a HemoControl device (EKF Diagnostics Sales GmbH, Barleben/Magdeburg, Germany). Serum was separated by centrifugation on collection day. The remaining erythrocytes were washed three times with normal saline, and the ZPP to haem ratio was measured using a calibrated AVIV hematofluorometer (AVIV Biomedical, Lakewood, CA, USA). SF, sTfR and CRP were measured at Lancet Laboratories in Nairobi by using the Cobas Integra (Roche, Basel, Switzerland). We converted the Roche sTfR concentration to the Flowers assay (Flowers et al. 1989 ) using the regression equation by Pfeiffer (Flowers = 1.5 * Roche + 0.35) (Pfeiffer et al. 2007) .
Body iron stores (mg kg −1 body weight) were calculated from the ratio of sTfR to SF according to the equation by Cook et al. (2003) 
Ethics
This study was approved by the ethics and research committees of the Kenyatta National Hospital/ University of Nairobi (P167/6/2009), the University of KwaZulu-Natal (BF121/08) and the Swiss Federal Institute of Technology Zurich (EK 2009-N-53) . Caregivers signed an informed consent. This study is registered at clinicaltrials.gov as NCT01111864.
Statistical analysis
Data were analysed using IBM SPSS Statistics 20.0.0 (SPSS Inc., Chicago, IL, USA) and Microsoft Office EXCEL 2010 (Microsoft, Redmond,WA, USA). Data were double entered and its distribution checked for normality (Kolmogorov-Smirnov test); not normally distributed data were log transformed. We obtained geometric means and corresponding standard deviations or standard errors of the mean for absolute ). Weight-for-age (WAZ), height-for-age (HAZ) and weight-for-height (WHZ) were calculated by using the WHO Anthro software (version 3.2.2) and standards. The definition for stunting was a HAZ < −2, for underweight WAZ < −2, and for wasting a WHZ < −2 (WHO 2007).
Baseline, mid-and end point differences between the treatment groups were assessed using independent samples t-test for continuous variables and Pearson's chi-square test for ID and IDA prevalence. Estimated intervention effects on iron status (SF, sTfR, ZPP and SF adjusted for CRP ≥ 4.1), Hb and CRP were assessed using general linear models (GLMs), baseline values were used as covariates, and a P-value of < 0.05 was considered significant. A subgroup analysis according to baseline iron stores was done to assess the intervention effects in irondeficient (body iron stores < 0) and iron-replete (body iron stores ≥ 0) infants separately.
The effect of the treatment on the total days with diarrhoea, cough, flu, bloody or mucus-containing stool and dyspnoea was compared using Poisson regression. The effect of the treatment on diarrhoea and malaria incidence was assessed using Pearson's chi-square test.
Results
Study participants
At baseline, the overall prevalence of anaemia was 70.7%; 21.8% of infants were iron deficient; and 31.0% had an elevated CRP ( Table 2 ). The prevalence of underweight was 7.8%, while 13.5% of infants were stunted. Mothers indicated that 62.1% of the infants were born at home and 26.2% in hospital; nine infants were born preterm (3.2%) and four were delivered by Caesarian section (1.4%). Nearly all infants were still being breastfed (98.2%, n = 277) but 90.1% (n = 254) had already been introduced to complementary foods, predominantly sweetened maize gruel ('uji'), starting on average at 4 months of age.
Although randomisation was checked by comparing baseline Hb, weight and length, which did not 
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Maternal and Child Nutrition (2015), 11 (Suppl. ), pp. 1 1 4 51-62 © 2014 John Wiley & Sons Ltd differ between groups, there were significant differences in sTfR (P = 0.004), ZPP (P = 0.005, Table 2 ), body iron stores (P = 0.004), and the prevalence of ID (P = 0.0003) and IDA (P = 0.002) between the two treatment groups at baseline.
In total, 170 (MNP + Fe = 88, MNP − Fe = 82) children completed the intervention (Fig. 1) . The main reasons for discontinuing the study were refusal and relocation. The overall compliance to the MNP, assessed through collection of full and empty sachets, of all participants in the study was 99.4% (99.3% in MNP + Fe and 99.6% in MNP − Fe). The most frequent reason for a child not to consume the sachet was absence/travel or sickness.
Iron status and inflammation
There was no effect of iron on any of the iron status or inflammation markers adjusted for baseline differences, except for a decrease in SF (P = 0.0001) and CRP (P = 0.012) and an increase in sTfR (P = 0.001) in the MNP + Fe group at midpoint (Table 3) . Adjusting the SF values for the elevated CRP values did not change this effect, which remained significant (P = 0.003). Anaemia prevalence decreased during the intervention in both treatment groups (MNP + Fe and MNP − Fe) from 68.8% and 72.7% at baseline, to 67.4% and 61.9% after 6 months, and 55.8% and 41.4% after 12 months, respectively. The prevalence of IDA (negative body iron stores and Hb < 110 g L −1
) differed significantly at baseline 10.4% in the MNP + Fe and 26.6% in the MNP − Fe (P = 0.001), and was not different at midpoint 32.1% and 18.5% (P = 0.130), and differed again at end point 32.9% and 12.9% (P = 0.035), in MNP + Fe and MNP − Fe, respectively, using Pearson's chi-square tests.
In the gender-specific analysis, boys' iron status and inflammation did not differ between groups (SF, P = 0.068 and CRP, P = 0.089), while girls of the MNP + Fe had lower SF along with a tendency for lower CRP at midpoint compared with those in the MNP − Fe group (SF midpoint: P = 0.0001 and end point: P = 0.0005; CRP midpoint: P = 0.068 and end point: P = 0.603). This effect was slightly less distinct but still significant in the SF adjusted for and elevated CRP (midpoint: P = 0.003, end point: P = 0.001). Furthermore, in girls consuming MNP + Fe we identified higher levels of ZPP (midpoint: P = 0.033, end point: P = 0.022) and sTfR (midpoint: P = 0.002, end point: P = 0.048) and lower levels of Hb (midpoint: P = 0.001, end point: P = 0.003, Table 3 ) compared with girls consuming MNP − Fe.
Baseline body iron stores as a subgroup analysis criterion
Infants with negative iron stores at baseline increased them ( Fig. 2A) irrespective of the treatment, whereas infants with positive iron stores at baseline appeared to stabilise them at about 1-1.6 mg Fe/kg body weight (Fig. 2B) . Figure 2C shows the changes in body iron stores in all infants.
Growth
There was no significant effect of iron on weight using GLM statistics (P = 0.185). However, after the 1-year intervention, infants in the MNP + Fe group were significantly heavier (9.9 kg vs. 9.5 kg, P = 0.038, using independent samples t-test, Table 3 ). The genderspecific analysis showed: girls in the MNP + Fe were borderline significant heavier than in the MNP − Fe (9.9 kg vs. 9.3 kg, P = 0.067), but not boys (10.0 kg vs. 9.6 kg, P = 0.324). The prevalence of underweight did not differ between groups and was 9.2% and 6.4% at baseline, 6.2% and 7.8% at midpoint, and 14.9% and 21.2% at end point in the MNP + Fe and MNP − Fe, respectively. Furthermore, changes in WHZ and HAZ were not different between the two groups.The height did not differ between the treatment groups.
Morbidity
During the 1-year intervention, mothers from infants in the MNP + Fe group reported more days spent with cough (7.4 vs. 6.4; P = 0.003) and dyspnoea (2.2 vs. 1.5; P = 0.0002). Days spent with diarrhoea, flu, bloody or mucus-containing stool, and any other illness did not differ between the two treatment groups. On average, mothers reported 2 days with diarrhoea, 7 days cough, 8 days flu, 1 day bloody or Table 3 . Changes in iron status and inflammation and weight during the 12-month intervention 99.9 ± 1.7
9.1 ± 1.2 24.5 ± 1.6
20.8 ± 1.6
4.5 ± 1.5
8.8 ± 1.1
End point (12) 110.3 ± 10.7
77.2 ± 1.7
9.2 ± 1.2 24.0 ± 1.6
21.5 ± 1.5
2.6 ± 1.3 9.5 ± 1.1
Data are geometric means ± SD. CRP, C-reactive protein; Hb, haemoglobin; MNP + Fe, micronutrient powder with iron; MNP − Fe, micronutrient powder without iron; SF, serum ferritin; sTfR, soluble transferrin receptor; ZPP, zinc protoporphyrin. *Different from control (MNP -Fe), P < 0.05 using univariate GLM with baseline variable as covariate. **Different from control (MNP − Fe),
mucus-containing stool, and 2 days dyspnoea over the 12-month study period. Further, the incidence of treated malaria and diarrhoea did also not differ between the treatment groups. The incidence of treated malaria from baseline to midpoint was 5.4% and 7.0% in the MNP + Fe and the MNP − Fe, respectively, and increased from midpoint to end point to 13.8% (MNP + Fe) and 8.9% (MNP − Fe). The incidence of diarrhoea from baseline to midpoint was 13.5% and 14.1% in the MNP + Fe and the MNP − Fe, respectively, and 12.5% (MNP + Fe) and 15.2% (MNP − Fe) from midpoint to end point. 
Discussion
In this study, in-home fortification of maize porridge with micronutrients and 2.5 mg iron as NaFeEDTA daily for 1 year did not improve infant's iron status or reduce their anaemia prevalence compared to fortification with micronutrients only. Previous fortification studies using higher iron doses (11-12.5 mg day −1 ) as ferrous fumarate have reduced ID in infants in sub-Saharan Africa (Faber et al. 2005; Adu-Afarwuah et al. 2008) . In older children (1-5 years of age), 2.5 mg NaFeEDTA daily for 4 months reduced prevalence of iron deficiency and anaemia (Macharia-Mutie et al. 2012) . There are several possible explanations why the lower dose of iron used in this study did not improve infants' iron status.
First, although iron bioavailability from NaFeEDTA in inhibitory meals is high, the iron dose may have been too low. The phytic acid to iron molar ratio of the plain porridge was 22.4:1; fortification reduced this ratio to 0.9:1. Former absorption studies using similar meals in adults estimated an absorption of NaFeEDTA of 4.4% (Troesch et al. 2009 ) and 5.2% (Hurrell et al. 2000) for a SF of 40 and 39 ng mL −1 ; extrapolating this to our mean SF of 31 ng mL −1 at baseline (Cook et al. 1991) , we anticipated an absorption of ≈5-6%. This means 0.14-0.16 mg of the provided iron was expected to be absorbed, covering ≈20% and ≈30% of the daily requirement of 6-to 12-(0.72 mg) and 12-to 18-(0.46 mg) month-old children, respectively (WHO 2001) . We recently reported that a MNP containing 12.5 mg iron as ferrous fumarate improved iron status in infants from this same catchment area in southern Kenya (Jaeggi et al. 2014) . In a study by Macharia-Mutie et al. (2012) , the same MNP (2.5 mg iron as NaFeEDTA) daily for 4 months reduced IDA in Kenyan 1-5 year old children. These contradicting results may be due to the overall higher food intake in older children, which, combined with low-dose fortification, may allow to reach sufficient bioavailable iron intake at similar estimated daily requirements (WHO 2001) . The regulations of JECFA (Joint FAO/WHO Expert Committee on Food Additives) limit the use of EDTA to 1.9 mg kg -1 body weight. The rationale for this restriction is the estimated absorption of 5% of the EDTA which can negatively affect the metabolism of minerals by increased urinary excretion (Candela et al. 1984; Hurrell et al. 1994) . Therefore, in our study population with an average baseline body weight of 7.3 kg, we could not add more than 2.5 mg iron as NaFeEDTA (containing 13 mg EDTA). In young Beninese children, iron absorption from a lipid-based complementary food mixed with millet porridge and fortified with a mixture of NaFeEDTA and FeSO4 was significantly lower than from meals fortified with FeSO4 only (Cercamondi et al. 2013) . The authors explained this rather surprising outcome by the possibility that the ascorbic acid provided enhanced absorption of FeSO4 but not NaFeEDTA. Furthermore, EDTA has been shown to reduce the absorption of native iron in the diet (Cook & Monsen 1976) . However, since the complementary food in this study did not provide a considerable amount of iron this effect may be negligible. Second, inflammation is a major determinant for hepcidin expression and therefore iron absorption (Nemeth & Ganz 2009 ). In our study population, malaria and other infectious diseases were common and one-third of the infants had an elevated CRP at baseline. In contrast to this, in Macharia-Muties's study, the prevalence of inflammation was ≈10 times lower in the iron group (3.4%) and significantly elevated in the control group (16.5%) at baseline (Macharia-Mutie et al. 2012) . A cross-sectional analysis of our infant population indicated that inflammation increases hepcidin concentration even in iron-deficient subjects (Jaeggi et al. 2013) . However, a subgroup analysis in infants without elevated CRP did not show an effect of iron treatment on iron status (data not shown).
Third, despite randomisation and equivalent Hb and anthropometrics at baseline, prevalence of ID and IDA was lower in the iron-fortified group than in the control group. Although we attempted to correct for these effects using baseline values as covariates, these may have resulted in smaller treatment effects, as iron status is a major determinant of dietary iron absorption. Further, it may have caused regression towards the mean (Bland & Altman 1994a,b) , where values being significantly different at baseline (such as iron status) may become more similar over time.
A recent study in Pakistani infants reported a small but significant positive effect of iron-containing MNP on length gain (Soofi et al. 2013) . Former metaanalyses have shown an effect of micronutrients (Ramakrishnan et al. 2004 ), but not of iron alone on child growth (Ramakrishnan et al. 2004; Sachdev et al. 2006) . However, in one of these meta-analyses, a trend was suggested for an increase in weight through iron supplementation in children from malarial endemic areas (Sachdev et al. 2006) . In a study in South African school children, maize porridge fortified with micronutrients including phytase and 2.5 mg NaFeEDTA daily for 5 months showed a small treatment effect on WAZ along with an increase in body iron stores compared with unfortified porridge (Troesch et al. 2011 ). In the current study, infants consuming iron-fortified maize porridge weighed significantly more at the end of the 1-year intervention (0.4 kg). There are several potential explanations for this higher weight in the MNP + Fe group at end point. Differences in infant feeding practices between the two groups could have had an effect, though the trial was randomised, and we have no evidence that there were feeding differences between groups. Another possibility might be that EDTA from the NaFeEDTA increased the bioavailability of the zinc from the MNP (as zinc oxide) and/or from the maize (Hettiarachchi et al. 2004) , improving zinc status and contributing to increased weight gain (Brown et al. 2009 ). However, we did not measure serum zinc concentration in this study. Furthermore, iron has shown to increase the population of short-chain fatty acids (SCFAs) producing bacteria in rats (Dostal et al. 2012) . These SCFAs can be a significant energy source for the host, contributing up to 10% of the daily caloric requirements of humans (McNeil 1984) .
In this study, we found a small but significant increase in the reported days spent with cough and dyspnoea (+1 and 0.7 days, respectively) in infants consuming the MNP with iron compared to control. Days spent with diarrhoea, blood or mucus in the stool, and flu, as well as malaria and diarrhoea incidence over the first and second half of the study did not differ between groups. This effect on respiratory morbidity is similar to a recent fortification trial in Pakistani infants (Soofi et al. 2013 ) where use of a higher iron dose (12.5 mg iron daily) in a MNP increased chest indrawing. However, the current study was not powered to detect effects of treatment on morbidity outcomes; these were rather assessed for ethical and safety reasons.
We conclude that in-home fortification with a MNP containing 2.5 mg iron as NaFeEDTA did not improve iron status in infants in an area with high burden of infectious disease, likely because of the combination of low dose and high prevalence of inflammation. However, infants consuming maize porridge fortified with MNP + Fe had a higher weight after the 1-year trial compared with infants consuming maize porridge fortified with MNP − Fe. Future large-scale studies are needed to confirm these results in infants from rural African settings. statistical analysis. TBJ, DM and MBZ wrote the paper. All authors read and approved the final manuscript.
